The bactericidal activity of benzylpenicillin and ampicillin on 21 strains of enterococci was evaluated and compared to the activity of these drugs in combination with streptomycin (20 ,g/ml Mug of streptomycin per ml, but the addition of this amount of streptomycin to an inhibitory quantity of penicillin strikingly enhances the bactericidal effect. This is a well-studied example of antibiotic synergism in vitro. Treatment of enterococcal endocarditis with combinations of benzylpenicillin plus streptomycin or benzylpenicillin plus kanamycin has resulted in a very high proportion of cures, whereas treatment with penicillin alone has often failed (3, 5) . It is probably the most widely accepted example of synergism in vivo.
The bactericidal activity of benzylpenicillin and ampicillin on 21 strains of enterococci was evaluated and compared to the activity of these drugs in combination with streptomycin (20 ,g/ml). On a weight basis, ampicillin was about twice as effective as benzylpenicillin. Neither of the drugs was rapidly and completely bactericidal for any of the 21 strains of enterococci when used alone. The addition of streptomycin greatly enhanced the early bactericidal rate achieved with any given amount of either penicillin and permitted the elimination of viable organisms in vitro. These results suggest that, for the time being, combined antibiotic therapy might be desirable in enterococcus endocarditis and that ampicillin, although more effective than benzylpenicillin, should not be relied upon as a single drug in that disease.
Enterococcus (Streptococcus faecalis) can be an important pathogen in such diseases as bacterial endocarditis and urinary tract infections. These organisms are peculiar in their reactions to antibiotics. Most strains can be inhibited by 0.3 to 6.0 Mg of benzylpenicillin per ml, but the bactericidal effect is limited and never as complete as with viridans streptococci. In addition, enterococci are virtually never inhibited in vitro by 20
Mug of streptomycin per ml, but the addition of this amount of streptomycin to an inhibitory quantity of penicillin strikingly enhances the bactericidal effect. This is a well-studied example of antibiotic synergism in vitro. Treatment of enterococcal endocarditis with combinations of benzylpenicillin plus streptomycin or benzylpenicillin plus kanamycin has resulted in a very high proportion of cures, whereas treatment with penicillin alone has often failed (3, 5) . It is probably the most widely accepted example of synergism in vivo.
It was reported that ampicillin is more active against enterococci than benzylpenicillin and that ampicillin is markedly bactericidal against these organisms (1, 6, 8) . On the basis of this information, a few patients with enterococcal endocarditis were treated with ampicillin alone, and some initial bacteriological or clinical successes were recorded (1, 2, 6, 7, 9, 10). In view of the undesirable side effects associated at times with the administration of streptomycin or kanamycin, the potential curative ability of ampicillin used alone must be given serious consideration. We therefore decided to evaluate the bacteriostatic and bactericidal activity of ampicillin alone, and in combination with streptomycin, on 21 recently isolated strains of enterococci and to compare the results quantitatively with the action of benzylpenicillin alone, and in combination with streptomycin.
MATERIALS AND METHODS
Bacterial isolates. Twenty-one recent isolates from urine and blood cultures were used. All were typical enterococci by colony form on blood-agar, growth in 6.5% NaCl broth, in 0.1% methylene blue milk, and at 41 C. The strains were preserved during the study in the form of broth cultures stored at -20 C.
Drugs. Potassium benzylpenicillin and ampicillin trihydrate were purchased commercially in sterile vials suitable for intravenous administration. The dried drug was dissolved in sterile saline to give solutions of suitable concentration. A new vial of each drug was employed for the tests performed on a given day.
Evaluation of bactericidal activity of drugs. The methods used were described earlier (4, 5 
RESULTS
The reduction of the viable population of enterococci by at least 99.9% (from 105/ml to less than 102/ml) in 24 hr at 37 C was compared for benzylpenicillin and ampicillin (Fig. 1) 
